{0.2x] by (-2, 21

FIGURE 5.11 The function

y = sin 2x - cos x for 0 =< x = 2. The
scale on the x-axis shows intervals of length
/6. This geaph supports the solution found

algebraically in Example 4.

(-2, 2] by [-2. 11
FIGURE 5.12 The graph of
y=sin?x 2 sin® (x/2) suggests that
gin? x = 2 sin? (x/2) has three solutions in

[0, 2m). {Example 3)
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Solving Trigonometric Equations

New identities always provide new tools
braically. Under the xight conditions, they even
that we are not presenting these algebr:
culator solutions are certainly s
much quicker to obtain), but rather as ways t
tic functions and their interwoven tapestry of identities.

EXAMPLE 4 Usinga Double-Angle Identity

Solve algebraically in the interval [0, 247): sin 2x = COS X.

SOLUTION
cos X

i

sin 2x

2 S X COS X = CO8 X
2 sinxcosx —cos x =0
cosx (2sinx—1)=0

cosx=0 or Z.Sinx—lz()

) 1
cosx=0 or smx—t-z—

The two solutions of cos x = 0 are
sinx = /2 arex = 7/6 and x = 57/6. Therefore,

@ @ 5T 3T
6" 27 67 27

We can support this result sraphicall
tion y = sin 2x — cos x in the interval [0, 2ar) (Figure 5.11).

 EXAMPLE 5 Using Half-Angle Identities

Solve sin? x = 2 sin® (x/2).

— sin? x — 2 sin® (x/2) in Figure 5.12 s

SOLUTION The grapb of y
2

function is periodic with period 277 and that the equation sin” x =

solutions in [0, 247).

i

anive Algebraleally

4

. . X
sin? x = 2 sin® 3

I —cosx _ o
2\— Hatf-angle woniity
2

1 ~costx=1—cosx

gin® x

cosx —costx =0

for solving trigonometric equations alg
lead to exact solutions. We assert agyy
aic solutions for their practical value (as the ¢;
ufficient for most applications and unquesticnably
0 observe the _be?fior of the trigono

v = /2 and x = 37/2. The two solutio
the solutions of sin 2x = cos:

y by verifying the four +-intercepts of the fi

 Now try Exere

uggcst§ 1at
2 (x/2) ba

Convert o all cosines.

= () 2. tanx + 1 =0
}_11_.x+cosx:0 6. sinx ~cosx=10
Osinx — D2cosx+ 1) =0
x+ 1)(2005x—\/§)=0

ises {4, use the appropriate sum or difference identity to
e double-angle identity.

2

s )
_:2u cosuy —sinfu 2. cos2u=2cos’u—1

2tan i

2u=1—2sin’u _~tani |
1~ tan? u

4, tan 2u =

tises 510, find all solutions to the equation in the interval

¢

=2sginx 6. sin 2x = sin x

5_2X = §inx
2x — tan x == 0

8. cos 2x = Cos x

10. cos? x + cos x = cos 2x

ses 11-14, write the expression as one involving only sin €

12. sin 28 *-cos 26

5‘?9 + cos 36 14. sin 30 + cos 28

ises 1522, prove the identity.
X=2gin2xcos2x 16. cos 6x = 2 cos’ 356 -1

x = csct xtan x 18. 2 cot 2x = cot x — tan x

4, (sin x){} + cosx) =0

SECTI.ON B.4 Multiple-Angle Identities

cosx(l —cosx) =0

cosx =0 or cosx=1

=T o T o 0
2 3 or

The rest of the solutions are obtained by periodicity:

m e
e=nm x= Tt onm x= T L nm, n=0, %1, %2,

2 2
Now try Exercise 43..

10. Find the height of the
isosceles triangle.

9. Find the area of the
trapezoid,

19. sin 3x = {(sin x)(4 cos? x ~ 1)
20, sin 3x = (sin x)(3 — 4 sin x)

2

21.cos 4x = 1 — 8 sin? x cos® x

22. sin dx = (4 sin x cos x){2 cos? x — 1)

@ Exercises 23-30, solve algebraically for exact solutions in the
interval [0, 247). Use your grapher only to support your algebraic
work.

24. cos 2x +sinx =0

26. sinx +sin3x =0

28, cos2x +cosdx =0

30. sin3x +cos 2x =10

23.cos2x +cosx =0
26.cosx +cos3x=0
27.sin2x +sindx =0
29.sin 2x —cos 3x =0

In. Exercises 31-36, use haif-angle identities to find an exact value
without a calculator.

32. ian 195°
34. sin (57/12)
36. cos (#/8)

31. sin 15°
33. cos 75°
35. tan (77/12)




